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Executive Summary

This report presents the final results from a sgesr quality monitoring study at
Fremont Elementary School, in Fresno. The CalifoAir Resources Board
(ARB) conducted the study as part of a larger siake evaluation of the
adequacy of the State’s air quality monitoring ratnas required by the
Children’s Environmental Health Protection Act (Esa, Senate Bill 25, 1999
(SB 25)).

The ARB selected Fresno, a community in the Sagulna/alley, to investigate
the impact of traffic and other air pollution soescon children’s exposure to air
pollution. The Fresno school system is the 4thgdat in California with over
80,000 students in 61 elementary schools, 16 mgitheols, and 9
comprehensive high schools.

Fremont Elementary School was chosen as the airtanimg site for this study. It

is located at 1005 W. Weldon, which is approximateie half mile east of Highway
99. Fremont Elementary School is also part offtesno Asthmatic Children’s
Environment Study (FACES), an epidemiological stofigir pollution on children
with asthma® Air monitoring at Fremont Elementary School waspleted during

a 15-month period, from June 2002 to August 2003his study, data from

Fremont Elementary School was compared to data frenmearest long-term
monitoring site, Fresno ='Street, for the same time period. Both Fremont
Elementary School and the Fresno’Street site are located in Fresno. The results
are briefly described below.

Ambient One-Hour Ozone Standards

Fremont Elementary School exceeded the federahoneozone standard on 9
occasions, while the Fresno 2 Street site exceeded the federal one-hour ozone
standardl4 times during the same time perfodVith respect to the State one-hour
ozone standard, Fremont Elementary School excabdestate standard 56 times,
and the Fresno —'IStreet site exceeded the State standard 71 tiestall, the

LFACESisa five-year study, which began in 2000p%ed 300 children to determine how various
environmental factors influence the way a childthana progresses over time. In an effort to obtain
more comprehensive air quality data some of theitmiong systems used for the FACES study were
different than those used at the routine air memigpstations. Information regarding this projeah

be found on the ARB website laittp://www.arb.ca.gov/research/faces/faces.htm

2 U.S. EPA rescinded the federal 1-hour ozone stanidatuly of 2005. This report was written

prior to this action; the report’s analyses areeddasn the old federal 1-hour ozone standard.



ozonevalues at Fremont Elementary School were lower tiaat was measured at
the Fresno —*1Street site.

Ambient PM, Standards

Fremont Elementary School exceeded the StateoRBbndard on 16 occasions, while
the Fresno —*1Street site was above the standard on 10 occasiémsever,

because of the special requirements of the FAC&S$/sEremont Elementary School
and the Fresno —'IStreet site used different types of RMnonitors. For this

reason, we cannot conclusively determine whetiese differences were due to
differences in pollution levels or to monitoring tineds.

Ambient CO Standards

Fremont Elementary School, like many other aredsarSan Joaquin Valley, did
not exceed the State standards for carbon mon¢&i@¢. CO levels at Fremont
Elementary School were only slightly higher thae Eresno — Street site, but
were still well below the State standard.

Ambient NOx Levels

The average level of NGat Fremont Elementary School was higher than those
measured at the Fresno £ 3treet site and is possibly associated with theairh
of higher traffic levels in the area of the school.

Toxic Air Pollutants

When assessing the impact of toxic air pollutitve, $tudy found that the
estimated potential cancer risks at Fremont Eleargi@chool were higher than
the risk estimated for Fresno 2 $treet, and the statewide urban average. The
levels of benzene and 1,3-butadiene accounted dst of the estimated potential
cancer risk at both sites. Since motor vehicleslae primary source of both
these pollutants, heavy traffic levels on Highw&y @cated about %2 mile from
the school, could be attributing to the higher pt& cancer risk levels at
Fremont Elementary School.

As mentioned previously, the air monitoring coneédicin Fresno was conducted
as part of the effort to evaluate the statewidgaality monitoring network as
required by SB25. This evaluation is contained neport titledThe Assessment
of California’s Statewide Air Monitoring Netwo(Rdequacy Report). The
Adequacy Report was written before all of the 2868 2003 data from the
Fresno sites used in this report were available.a Aesult, the analyses and
findings relating to Fresno in the Adequacy Repaaly differ somewhat from
those contained in this report. In addition, yan tocate all of Fresno’s air
monitoring data at:hitp://www.arb.ca.gov/ch/aq_result/fresno/fresnmht




Introduction

Investigating the relationship of air pollutiondbildren’s health is an ongoing
priority at the ARB. The ARB has sponsored manyigts on the health effects
of children and their exposure to air contaminaftsese and other studies
indicate that children:

* are more vulnerable to environmental contamindrds adults;
» have higher exposure compared to adults relatitiegio body size;
* breathe more air on a comparable scale; and

» tend to be more active and breathe more rapidly #ukalts — therefore
taking in larger doses of air contaminants.

In the long term, exposure to air pollutants caveaskely affect the development
of children’s lungs, heart, and immune systems.

The Children’s Environmental Health Protection Act

In recognition of children’s vulnerability to aiopution, the California
Legislature enacted the Children’s EnvironmentadldeProtection Act

(Escutia, Senate Bill 25, 1999 (SB 25)). This $aion directed the ARB to take
additional steps to ensure that the State’s alufpoh programs are protective of
children’s health. These steps include:

» areview of air quality standards to ensure chridaee protected,;

* an evaluation of the adequacy of the current outdotbient air monitoring
network to gather data necessary to determinereimilsl exposure, including
special monitoring studies in six communities inpallution non attainment
areas around the State; and

» the review and development, where needed, of =it ttontrol measures to
protect children’s health.

SB 25 also requires the Office of Environmental IHeHazard Assessment
(OEHHA) to identify those pollutants that are mbatmful to children. In 2001,
OEHHA released the final repoRyioritization of Toxic Air Contaminants —
SB25(http://www.oehha.ca.gov/air/toxic_contaminants/SB28report.htn).
ARB must then review affected airborne toxic cohtneasures (ATCMs) for
these toxic air contaminants to ensure they adefyuptotect infants and
children. ARB’s ATCM efforts are ongoing. The tmcof this report is on air
monitoring conducted in Fresno, California durihg period of June 2002-
August 2003. Real time air quality data for Fresan be found in ARB Air




Quality and Meteorological Information System (A@JI This database can be
found on the ARB webpage &ittp://www.arb.ca.gov/agd/aqginfo.htm.

Fresno Air Quality Monitoring Study

As part of the effort to evaluate the adequacyefdurrent ambient air
monitoring network, the ARB conducted special manitg in six locations
throughout the State where children are typicalgspnt. The six communities
are Barrio Logan, Boyle Heights, Crockett, FruieyalVilmington, and Fresno.
The focus of this report is on the air monitorirmypducted in Fresno, a
community in the San Joaquin Valley of Californithe ARB conducted the air
monitoring in Fresno during a 15-month period, frdame 2002 to August 2003.

The report summarizing the overall evaluation ef dldequacy of the statewide
air monitoring network is entitlefihe Assessment of California’s Statewide Air
Monitoring Network/Adequacy Report). It can be found at
http://www.arb.ca.gov/ch/programs/sb25/adequacy.hfime Adequacy Report
was written before all of the 2002 and 2003 datanfthe Fresno sites used in this
report were available. As a result, the analysessfimdings relating to Fresno in
the Adequacy Report may differ somewhat from thasgained in this report.

Description of the Fresno Air Monitoring Study

Site Selection Figure 1. Fresno Monitoring Site
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impacting Fremont Elementary School include rartdgaand distribution
warehouses. A large distribution center with coesped natural gas fueled
vehicles for local delivery, as well as large diesed gasoline-fueled trucks is
located at the intersection of McKinley and Highv@®y which is approximately
one half-mile away from Fremont Elementary Schdoladdition, the data from
this site was used as a part of the Fresno Asthr@iidren’s Environment Study
(FACES). FACES is an epidemiological study of ¢fiects of air pollution on
children with asthma. Information regarding thisdy can be found on ARB’s
website athttp://www.arb.ca.gov/research/faces/faces.htm.

Pollutants Sampled

Outdoor air samples for over 50 air pollutants wankected at Fremont
Elementary School during a 15-month period fromeJ2002 to August 2003. The
sampled pollutants

Table 1. Key Pollutants Monitored in Fresno ) o
included both toxic air

Fresno pollutants and others

known as “criteria

Toxic Air Pollutants Criteria Pollutants

pollutants” that contribute

1,3-butadiene Particulate matter

to smog and particulate

Benzene Fine Particulate matter matter. Table 1 lists the
Acetaldehyde Ozone key pollutants measured
Formaldehyde Carbon monoxide and reviewed for this

report. The other 31

Perchloroethylene
pollutants measured are

Oxides of nitrogen

Carbon tetrachloride not listed in Table 1,

Methylene chloride because the measured

values were very low or

Para-dichlorobenzene .
not detectable. Particulate

Hexavalent chromium matter from diesel-

Polycyclic aromatic powered engines, an

hydrocarbons important contributor to

Arsenic cancer risk, was not

Lead directly measured as part
of this study. Monitoring

Manganese methods for diesel

Nickel particulates and some

other air pollutants that

may cause adverse health effects are still undesidement.



Toxic air pollutants are known or suspected to eascer or other serious
illnesses. Criteria pollutants, such as ozoneparnticulate matter are pollutants
for which health-based criteria or air quality stards have been established. The
standards establish the levels above which a ieripalutant may cause adverse
health effects in humans.

California’s Air Monitoring Network

The State’s ambient air quality monitoring netwila key tool in measuring air
quality in California and for determining the putdi exposure to air pollution.
The data collected by this network of over 250qaiality monitoring sites are
used to:

» track progress towards clean air;

* help determine exposures to sensitive populat&und) as children and the
elderly;

* help evaluate which pollutants in the outdoor agsent the greatest hazards
and thus help the ARB establish priorities for coht

» guide the announcement of “Spare the Air” daysathdr potentially
hazardous conditions; and

* investigate the relationships between air polluaod children’s health.

Real time air quality data can be found in ARB Buality and Meteorological
Information System (AQMIS). This database candueél on the ARB webpage
at: http://www.arb.ca.gov/aqd/aqginfo.htm.

Fremont Elementary School Data Compared to Long-ten Monitoring Sites
Air quality measurements from Fremont Elementaryddt were compared to
measurements from the closest permanent air qumabtyitoring site:

Fresno — 1 Street (see Figure 2). As shown in Figure 2, lrgrElementary
School is located approximately ¥ mile east of Migi 99 and Fresno ='1
Street is about 4 miles northeast of Fremont EleargiSchool.



Criteria pollutant
An air pollutant with
established safety
thresholds and

standards.

Figure 2. Fremont Elementarv School and the Fresno — 1** Street site
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Air Monitoring Results for Criteria Pollutants

Criteria pollutantcan cause lung damage, heart problems, and in cases,
premature deaths. Based on the health and envanatiatimpacts of these
pollutants State and Federal air quality agencies have idedt#fafety thresholds
and established air quality standards for theskifamits to protect public health.

Five criteria pollutants — particulate matter tlsal0 microns in diameter and
smaller (PMO), particulate matter that is 2.5 microns in diaeneind smaller
(PM2.5), ozone, carbon monoxide (CO), and oxides of garo(NOx), — were
measured at Fremont Elementary School. Thesetaotkiare also routinely
measured at the Fresno £ 3treet, which is the closest long-term monitositg.

Particulate Matter (PM 10)
The very small size of PM allows the pollutant to reach deep in the lungsneh

it may be deposited and cause adverse health £fféthjor sources of PM in
California include motor vehicles, area-wide soarsech as dust from
construction and landfills, wood-burning stoves &replaces, wildfires and
brush/waste burning, and industrial facilities. fkkan also be formed in the
atmosphere through chemical reactions between athpollutants.

Statewide PMo emissions increase from 1975 to 1990, then deerdaghtly in
1995 and 2000, and slowly increase after 2000s Hurease is primarily the



result of increased fugitive dust from paved angaved roads, reflecting the
growth of vehicle travel in California. Howevetatewide emission estimates of
diesel particulate matter, which poses the mosiifsignt health risk, dropped
40% from 1990 to 2000 due to stricter emissiondsaaths and the introduction of
cleaner fuel.

Table 2 summarizes Plylevels measured on the same dates at Fremont
Elementary School and the Fresno’-Street monitoring site over a 15-month
period (June 2002 through August 2003). The Frerg@mentary School site
used a different type of instrument to measurel®tian was used in the other
SB25 monitoring studies because the data fromsttesvas also used as part of
the FACES study. As part of the FACES effort, inemont Elementary School
site used a continuous beta attenuation monito™MB#® measure hourly P
levels rather than the filter based RMnonitor used at Fresng' Street. While
both methods are approved for recording exceedaidbe state PNb standard,
ARB staff is still evaluating ways to compare tlesults between continuous
(BAM) and 24-hour (filter) monitoring methods.

Table 2. Particulate Matter (PM10) from June 2002 through August 2008"

Number of Days Above
Location Average @ | Maximum © State Standard® (15 months)
Fresno-Fremont Elementarly 42 115 16 out of 68 days
Fresno — 1 Street 33 96 10 out of 68 days

1. Values are 24-hour average concentrations basetatrhing days for PM10 BAM daily averages of hourly
values (minimum of 18 valid hours per day) at FeatrElementary and PM10 24-hour filter-based cotre¢ions
at Fresno —1% Street.

2. Values are 24-hour average concentrations reportedits of micrograms per cubic metag(n?). The average
was based upon the mean of monthly means, wheradhths of June 2002, February 2003, and Augus? 200
only have three valid matching days and all ofdtieer months have four or more matching days.

3. Maximum is defined as the highest 24-hour samplaswmed at that location.

4. Particulate matter standards —Federal 24-hour geefd0 micrograms/hfug/nt); State 24-hour average 50
pg/m3

Based on the measurements using the two typeswéiments, the 24-hour State
PM10 standard (50g/m°) was violated at both sites. The BAM monitor at
Fremont Elementary School recorded 16 exceedarithe State PMo standard,
while the filter sampler at Fresnd' Street recorded 10 exceedances of the State
PM1o standard over the same period. Even though theebdhcentrations



measured at Fremont Elementary School were higlaerthose measured at the
Fresno — 1 Street site, we cannot conclusively determine twdrethese
differences were due to differences in pollutiorele or monitoring methods.

Seasonal Variation

The PMwocollected at Fremont Elementary School shows evieleh seasonal
variation. PMo concentrations are highest in the late fall aneekst during the
spring. Peak Pl concentrations occur in the late fall due to dvgditions over
the preceding summer months, reduction and/or itmgat of agricultural
irrigation activities, and peak levels of agricuétbactivity due to harvesting, land
preparation, and planting. Rblconcentrations decrease during the winter rainy
season and begin to increase with the onset ofvdagher and spring agricultural
activities. The seasonal pattern of R\t Fremont Elementary School is shown
below (Figure 3).

Figure 3. PMyo Monitored at Fremont Elementary School
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Fine Particulate Matter (PM.5)

PM2.5describes the "fine" particles that are less thaggoal to 2.5 micrometers in
diameter. Fine particulate matter (Pb) is the general term used for a mixture of
solid particles and liquid droplets found in the arhese fine particles are so small
that in some cases they can only be detected witlt@scope. The monitoring

systems used at both locations were the BAM unéking the comparison of data
more straight forward.



Table 3. Fine Particulate Matter (PM.5) from June 2002 through August 2003

1) Number of Days Above
Location Avﬁgj}g? Maximum 2) Federal Standard® (15 months)
Fremont Elementary Schod| 25 111 21 out of 419 days
Fresno — ¥ Street 25 100 16 out of 378 days

1. The average is based upon the mean of monthly médast months contain at least 23 daily maximuhmo8#
concentrations except for June 2002 and August.20@8lues are 24-hour average concentrations based
PM2.5BAM daily averages of hourly values reported intsimif micrograms per cubic metgig(n).

2. Maximum is defined as the highest 24-hour samplaswmed at that location.
3. Federal fine particulate matter standard—Feder&i@®# average: 65 micrograms/cubic metey /(7).

4.  Fresno-First Street did not have PMBAM data collected from 3/28/03 to 5/19/03.

As shown in Table 3, overall fine particulate mateerage values were the same
between Fremont Elementary School and the FrediitStreet site. Fremont
Elementary School had more days above the Fedeegpérticulate standard, as
well as a higher maximum value for Rl Over a period of 15 months, the study
measured PlIslevels above the Federal fine particulate stan®&gg/m°) on 21
days at Fremont Elementary School and 16 daysdtrsno - & street site.

Ozone

Ozone is a product of the chemical reactions abgén oxides and volatile
organic compounds in the presence of sunlight sradnajor component of what
is commonly referred to as smog. Near the easilwface, ozone can cause
breathing difficulties and even lung damage. Gtblavel ozone can also
damage vegetation, buildings, rubber, and plastics.

Currently, large portions of the State do not nieetfederal or State air quality
standards for ozone. The ozone problem in theJ8aquin Valley ranks among
one of the most severe in the State. The numbeatadnal one-hour ozone
standard exceedance days has been quite variadnle¢havyears. This variability
is due, in part, to annual variations in weathetgoas.



Table 4. Ozone from June 2002 through August 2003

Number of Days| Number of Days
) . @ Above State Above Federal
Location Average Maximum Standard ® standard ¥
(ppb) (ppb)
Fremont Elementary Schogl 65 146 56 9
Fresno- 1% Street 66 144 71 14

1. Average is the average of all daily one-hour maximaoncentrations measured at that location. Teeaae is
based upon the mean of monthly means. Most mawifiteined at least 23 daily maximum one-hour awerag
concentrations except for the following months J2@@2 and August 2003.

2. Maximum is the highest one-hour concentration messat that location.

3. State Ozone standard— State 1 hour: 90 ppb.

4. Federal Ozone standard—Federal 1 hour: 120 ppb.

As summarized in Table 4, the average of all ong~lb@aone concentrations
measured at Fremont Elementary School was compatbdse routinely measured
at the Fresno —*1Street site. The federal one-hour ozone stand2@ ppb) was
exceeded at both Fremont Elementary School anBrtéisno — T Street site. Over a
period of 15 months, the study found ozone levets/a the State standard (90 ppb)
on multiple days at both sites in Fresno. Frenidementary School exceeded the
federal one-hour ozone standard on 9 occasionse wWid Fresno —*1Street site
exceeded the federal one-hour ozone standard &4 tiffremont Elementary School
exceeded the State one-hour ozone standard 56 timeéshe Fresno ='Street site
exceeded the State one-hour ozone standard 71 times

The ozone problem in the San Joaquin Valley ranksng one of the most serious
in the State. Ozone levels have fluctuated owetaht two decades in the San
Joaquin Valley. From 1990 to 2004, there was pdi6ent decrease in the three
year average of the number of exceedance dayg ofdtonal 1-hour standard.

The ARB has identified the San Joaquin Valley Aasi as both a contributor and
a receptor for ozone transport.

The ARB anticipates progress toward reducing ozbraugh the continued
adoption of aggressive emission controls on maoghictes and other sources.
More recent ozone trends for the San Joaquin Vabeybe found at the AQMIS
website athttp://www.arb.ca.gov/agd/aqginfo.htm.

Carbon Monoxide
Carbon monoxide (CO) is a colorless, odorless gasom temperature. It is
readily absorbed through the lungs into the bl@adising insufficient oxygen to



reach the heart, brain, and other tissues. Thatirggharm can be critical for
people with heart disease, chronic lung diseasesaaemia as well as for unborn
children.

CO is formed as a result of incomplete combusticinels and waste materials
such as gasoline, diesel fuel, wood, and agricalldebris. Mobile sources
generate most of the CO emissions in Californibe @ontribution of industrial
sources to overall CO emissions is sm@lurrently, CO levels in most areas of
California are below the State standard, so CQOdisrénishing problem in
California.

As shown in Table 5, CO levels at Fremont Elemgn$ahool are slightly higher
than the Fresno IStreet site, but both sites are only a little awee half of the
State standard. The higher values may reflectdniggaffic activity in the
Fremont Elementary School area. Much of the pssgire reducing levels of CO
is attributable to new motor vehicle emission colstand the introduction of
cleaner fuels. The ARB expects further reducti@inSO levels statewide.

Table 5. Carbon Monoxide from June 2002 through Agust 2003

) _ @) Number of Days Above
Location Average Maximum State Standard(3)
(ppm) (ppm)
Fremont Elementary School 1.0 4.9 0
Fresno — ¥ Street 0.7 45 0

1. Average is the average all daily maximum 8-hourcemtrations measured at that location. The avdsage
based upon the mean of monthly means. Most mawifitsin 23 daily maximum 8-hour concentrationsegtc
for June 2002, August 2003. Values are 8-hourageeconcentrations reported in units of parts piom

(ppm).
2. Maximum is the highest 8-hour average concentratieasured at that location.

3. Carbon monoxide standards: Federal and State 8-Bquom.

Oxides of Nitrogen

Oxides of nitrogen (N contribute to the formation of ozone and partatel
matter, both of which are major air pollutants ttegtch unhealthy levels in many
areas of California. NQs emitted during the high-temperature combustibn
fuels. On-road motor vehicles and other mobilers@sicurrently contribute most
of the NQ emissions in California.

The two major types of oxides of nitrogen are aitxide (NO) and nitrogen
dioxide (NQ). Since the State is currently attaining theesssandard for Ng)
this report will discuss N



As shown in Table 6, the average level of NtDFremont Elementary School is
approximately 18% higher than those measured drbgno — T Street site, and
is possibly associated with the impact of highaffic levels in the area. The
maximum one-hour concentration at both sites isiyédentical.

Table 6. Oxides of Nitrogen from June 2002 tbugh August 2003
@ )

Location Average Maximum
(Ppb) (Ppb)
Fremont Elementary School 103 426
Fresno — ¥ Street 84 423

1. Average is average of all the daily maximum onertemerage concentrations at that location. Theaaeeis
based upon the mean of monthly means. Most mautfisined at least 23 daily maximum one-hour awerag
concentrations except for June 2002 and August.20&8Bfederal or State standard has been estatllfehe
NOx. Values are one-hour average concentratiggerted in units of parts per billion (ppb).

2. Maximum is the highest one-hour average conceatratieasured at that location.

Emissions of NQfrom on-road motor vehicles declined by over 3&pst from
1990 to 2005. This decrease has occurred as eshizbeting more stringent
emission standards enter the fleet, and all vehigtée cleaner burning gasoline
and diesel fuel or alternative fuels. Emissiomsrfiindustrial sources have also
decreased, largely because of a switch from fuebmatural gas and the
implementation of combustion controls. Howevee, 8RB continues to work
toward reducing levels of NQlue to its role in the formation of ozone and
particulate matter.

Criteria Pollutant Monitoring Summary

As part of the FACES effort, the Fremont Elementachool site used a
continuous beta attenuation monitor (BAM) to measwurly PMo levels rather
than the filter based PM monitor used at Fresno < $treet. While both of
these methods are approved for recording exceesaftke state P standard,
ARB staff is still evaluating ways to compare tlesults between continuous
(BAM) and 24-hour (filter) monitoring methods. Eason the measurements
using the two types of instruments, the 24-houteSeAto standard (50g/nT)
was violated at both sites. Although the Moncentrations measured at
Fremont Elementary School were higher than thosesored at the

Fresno - 1 Street site, we cannot conclusively determine tdrethese
differences were due to differences in pollutiorele or monitoring methods.
PM2.5 average values were the same between the Frertmmeitary School and



Main Toxic
Air Pollutants
Monitored at
Fremont
Elementary
School

Benzene
1,3-Butadiene
Formaldehyde
Acetaldehyde
Perchlorethylene
Carbon Tetrachloride

Methylene Chloride

Fresno — 1 Street sites. While standards for particulate endtave not been
achieved in Fresno, programs are in place for ieduevels of this pollutant.

Fremont Elementary School and the Fresnd Stteet site exceeded the State and
federal one-hour ozone standards. Fremont Eleme8tdool exceeded the
federal one-hour ozone standard on 9 occasionse wWid Fresno —*1Street site
exceeded the federal one-hour ozone standard B4 tiffremont Elementary
School exceeded the State one-hour ozone stan@dnmés, and the

Fresno — 1 Street site exceeded the State one-hour ozongasthrl times.
Because ozone is one of the major components of samal the fact that the
primary source of smog in California is motor véés; you can assume that the
high values of ozone at both sites could possiblattributed to the impacts from
motor vehicle emissions. Given that the ozoneesht both sites were
comparable, this could suggest that the ozone @nold regional. The ozone
problem in the San Joaquin Valley ranks among dileeomost serious in the
State. The ARB anticipates progress toward reduczone through the
continued adoption of aggressive emission controlmotor vehicles and other
sources.

CO levels at Fremont Elementary School appearée tightly higher than what
was measured at the Fresno’-Street site. The higher CO levels at Fremont
Elementary School could possibly indicate thatehame higher traffic levels in
the area. NQconcentrations for both sites are similar to #gianal air pollution
levels and are well below the State’s air qualigndards.

You can locate all of Fresno’s air monitoring data
(http://www.arb.ca.gov/ch/ag result/fresno/fresnmht

Air Monitoring Results for the Main Toxic Air Pollutants

Health Effects of Toxic Air Pollutants

Toxic air pollutants can cause adverse health esff@rcluding cancer, asthma,
respiratory problems, and other serious illnes€&gmncer risk estimates related to
toxic air pollution represent the chance of exassxer cases in one million
people, assuming exposure over a 70-year lifetime.

Monitoring results indicate that the potential canigsk at Fremont Elementary
School is mostly attributable to seven of the tairgpollutants measured during
the study: benzene, 1,3-butadiene, formaldehyaallehyde, perchlorethylene,
carbon tetrachloride, and methylene chloride. udilg the other toxic air



pollutants measured at these sites does not signtfy change the overall risk at
each site nor does it change the overall relatipnshcancer risk between sites.

The cancer risk estimates presented in this rejmoniot include diesel particulate
matter (diesel PM). Diesel PM is believed to beghimary contributor to health risks
from urban toxic air pollutants. From 1990 to 20b8sed on emission estimates the
overall potential cancer risk from diesel PM desezh50% in the San Joaquin Valley
Air Basin. Cancer risk represents the number oéeg cancer cases per million
people based on a lifetime (70-year) exposuredsaliPM. Diesel PM was not
measured as part of this study because a provdroth&ir measuring it is not
currently available. The ARB is in the processleveloping methods to measure
diesel PM. California already has an aggressiognam to reduce diesel PM
emissions throughout the State. You can locatéinbédiesel risk reduction plan by
clicking on the link provided below.

(http://www.arb.ca.gov/diesel/documents/rrpapp)htm

Potential Cancer Risk Estimates for Pollutants in Fesno

The health risk estimates in this report are basethe best available scientific
information. Sources of potential uncertaintyhiege estimates include the
unavailability of risk estimates for certain poduats and limitations in scientific
understanding of the pollutants' health effectsrtitermore, our analysis of
health risks from toxic air pollutants focused aore @otential adverse health
effect, cancer, whereas these pollutants may algseca variety of respiratory,
reproductive, and other adverse health effects.

Table 7 shows how much the major toxic pollutatstcbute to the overall
potential cancer risk. The cancer risk estimatesalculated by multiplying the
risk factor by the annual average concentratioandgr risk estimates represent
the chance of excess cancer cases in one milliopl@eassuming these people
breathe the average level of the pollutant oved-gear lifetime The following
discussion of toxic air pollutants is based oro&the data collected on the same
dates from July 2002 to June 2003 at Fremont Eléamg®chool and the

Fresno — 1 Street site. Hexavalent Chromium measured osdhee dates was
not provided because Fresno®-Street had quarterly averages, which were not
comparable to the Fremont Elementary School 24-hmasurements. Because
the sites used different measurement methods f@viagent chromium, the limit
of detection (LOD) was different at the two sitds.addition all measurements of
para-dichlorobenzene at both sites on matching days below the limit of
detection in therefore not included in this anaysi



Table 7. Annual Average Concentrations and Risk athe Main Toxic Air

Pollutants
Fremont Elementary
School Fresno — 1 Street
(7/2002 — 6/2003) (7/2002 — 6/2003)
. Average Average
Risk () | Cancer (2 | Cancer
Pollutant Factor® Concentration Risk @ Concentratior Risk®
(PPb) (PPb)
Acetaldehyde 5 1.59 8 1.48 7
Benzene 93 0.54 50 0.45 42
1,3-Butadiene 376 0.13 48 0.10 39
Carbon Tetrachloride 264 0.09 24 0.09 25
Formaldehyde 7 3.30 24 3.44 25
Methylene Chloride 3 0.12 <1 0.15 <1
Perchloroethylene 40 0.03 1 0.02 1
Total Cancer Risk 156 139

1. Toxicity values for cancer causing air pollutantpressed in terms of risk per unit concentratiothefair
pollutant given in chances of cancer per milliooge.

2. The average is an arithmetic mean based on datarthaollected on the same days

3. Cancer risk estimates are calculated as (risk fdcwerage concentration) = cancer risk. Caniskrastimates
represent the chance of excess cancer cases miltina people, assuming these people breathevbmge
level of the pollutant over a 70-year lifetime. eBel PM was not measured as part of this studyuseca
proven method for measuring it is not currentlyikmide

To put the results from Fremont Elementary Schota perspective, ARB staff
calculated estimates of potential cancer risktierrhain toxic air pollutants at
Fremont Elementary School (July 2002 — June 2008)tlae nearby long term
monitoring site Fresno —"Street (July 2002 — August 2003) as seen in Figure
In addition, the potential statewide cancer rigkneste was calculated using the
same conditions and is included for comparisone pdtential cancer risks due to
these main toxic air pollutants at Fremont ElemsnEchool was about 11%
higher than those estimated for the same toxipdiutants at the
Fresno — 1 Street site. Fremont Elementary School was a®sUt higher than
the statewide cancer risk estimates for the sanengexic air pollutants during
the time period of 7/2002 — 6/2003.



Figure 4. Potential Cancer Risk for Seven Main Toxic Air Pollutants
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1. Figure 4 does not include estimated risk from diB8& The potential risk estimate assumes a fiifetexposure
through breathing pathway only. Estimates aredage7/2002 — 6/2003, for matched days only.

Benzene, 1,3-Butadiene, Formaldehyde, and Acetaldgte

While motor vehicles are the primary source of legez 1,3-butadiene,
formaldehyde, and acetaldehyde, levels of thedatpals did not follow the
same pattern at all sites.

Levels of benzene, 1,3-butadiene, and acetaldelgde somewhat higher at
Fremont Elementary School than what was measureceaho — T Street, but
acetaldehyde was the only pollutant that showededtatistically significant
difference between the two sites. The levels ohddehyde were higher at the
between Fresno ='Street site than the Fremont Elementary Schodtatw
should be noted about formaldehyde and acetaldabytat, while they can be
directly emitted into air, they can also be formmdten other air pollutants
chemically react in the atmosphere. This makdsgfitult to identify the origin
of these two pollutants impacting each monitoriitg. s

In addition to increased potential cancer riskabmang these four pollutants can
cause non-cancer health effects:

» 1,3-butadiene can cause neurological effects ssitiuared vision, fatigue,
headaches, and vertigo at very high levels,

* Benzene can cause central nervous system depreasn



» Acetaldehyde and formaldehyde can irritate the ,esl@n, and respiratory
tract.

These non-cancer health effects result from mughdriconcentrations of these
air pollutants than were observed in this studgeex for formaldehyde.
Formaldehyde can be an irritant for individualéeaels over 2 parts per billion
(ppb). The average formaldehyde level measuré&deshont Elementary School
was 3.39 ppb, which indicates that some individuaitght experience mild
irritation during peak exposures. This averaganslar to the statewide annual
average of formaldehyde, which was 3.4 ppb in 20063004, approximately
68% of the formaldehyde emissions in the San Joadailey Air Basin came
from mobile sources. Formaldehyde is the onlyd@ pollutant for which
routine air monitoring has shown that measuredises@nsistently above the
levels for which any non-cancer health effects magitur.

Emissions of all four of these toxic air pollutahtss/e been reduced in California
through aggressive regulations requiring motor elehémission controls,

gasoline vapor recovery systems, and cleaner figlsmn 1990 to 2003, outdoor
statewide levels declined 66 percent for 1,3-betaeliand 77 percent for benzene.
Data for acetaldehyde and formaldehyde are motahbtar but levels have
decreased significantly since 1990. The ARB hgslegions in place to further
reduce emissions for all four pollutants.

Perchloroethylene

Levels of perchloroethylene, a persistent organitupant, were similar at Fremont
Elementary School and the Fresno’-Street site. Perchloroethylene can irritate
the eyes and respiratory tract, and can also definescentral nervous system.
Industrial processes and dry cleaners are the rajorces of emissions of
perchloroethylene and other chlorinated polluta®tRB’s control measures on dry
cleaning facilities have helped to reduce levelp@thloroethylene statewide, but
more needs to be done. Controls on degreaserdarsgagtomotive maintenance
and repairing that are already in place shouldh&rrteduce levels of this pollutant.
You can locate ARB’s ATCM for emissions of percldethylene from Dry
Cleaning Operations alfp://www.arb.ca.gov/toxics/atcm/percatcm.htm

You can locate all of ARB’s Automotive Maintenarered Repair ATCM
activities at: fittp://www.arb.ca.gov/toxics/amr/amr.htm




Limit of detection
The lowest
concentration of a
substance that
can

reliably measured.

Nanogram

One billionth of a

gram

Carbon Tetrachloride

Average levels of carbon tetrachloride at Fremdatientary School were the
same to those measured at the FresridStreet site. Since carbon tetrachloride
emissions are very low in California, levels thrbagt the state are relatively
constant. In fact, carbon tetrachloride levelsfaidy constant around the globe,
the lingering effect of past use. Carbon tetragtiéotakes about 50 years to
break down in the atmosphere.

Air Monitoring Results for Other Toxic Air Pollutants

In addition to the criteria and toxic air pollutartiscussed above, other air
pollutants related to industrial sources near Frankbementary School were
measured as part of this study. These pollutaatse wither measured at very low
levels or were below the levels of detection.

Hexavalent Chromium

The amounts of hexavalent chromium in most sanqum#ected at this site were
below the limit of detection. From August 2002 ugiist 2003 only 7 of the 61
samples from Fremont Elementary School measuregeahe limit of detection,
with a maximum of 0.29 nanograms per cubic metgm3). In this study,
hexavalent chromium measurements were not usdringk estimates because
they were collected from each site using differaphitoring methods. In
addition, hexavalent chromium data was not avalaliring June and July of
2002 due to sampler malfunction. To reduce the @alifornia adopted a control
measure in 1988 to reduce emissions of hexavaleatraum from chrome
plating: as a result, statewide levels have bednaed.

You can locate all of ARB’s hexavalent chromium AVI@ctivities at:
(http://www.arb.ca.gov/toxics/ATCM/chroatcm.htm

Other Metals

Several metals, including manganese, nickel, aadl, Mvere comparable at
Fremont Elementary School and Fresffe-Street. However, the measured
levels of these metals are not high enough to pasgnificant health risk. For
instance, while the average level of manganeseeaént Elementary School
was 38 ng/m with a maximum value of 120 ng’mThe threshold above, which
there is some health concerns, is 200 Ag/Bources of these metals include
industrial and commercial operations as well asomeg¢hicles.

Levels of arsenic in Fremont Elementary School vigher when compared to
the average statewide levels. The statewide agaragcentration of arsenic



during (1998-2001) was 1.65 ngimRelative to the statewide average, Fremont
Elementary School was 28% higher, with an averageentration of 2.3 ng/fn
The maximum value of arsenic at Fremont Elemeratyol was 10 ng/m The
threshold above, which there is some health cosc&B80 ng/m The primary
industrial sources of arsenic in California arectleal services and metal mining.
Arsenic is also used in insecticides, weed kill&ragicide, and as a wood
preservative.

Methylene Chloride and Para-dichlorobenzene

The average levels of methylene chloride and parfaaiobenzene at Fremont
Elementary School were similar to the statewideaye concentrations. The levels
of para-dichlorobenzene measured at both sitesatoh®ad days were all below the
limit of detection. Methylene chloride is usedaasolvent, as a cleaning agent in
plastic manufacturing and as a paint stripfére statewide annual average
concentrations of methylene chloride declined #tem from year 1990 to year
2003 Para-dichlorobenzene is used as a room deodamangthballs, and is a
registered insecticide. From 1990 to 2003 thesgtiagle ambient perchloroethylene
concentration dropped by approximately 77 percent.

ARB is currently working on air toxic control meaes to reduce the emissions of
para-dichlorobenzene in California. You can loat®f ARB’s proposed ATCM
for para-dichlorobenzene activities at:
(http://www.arb.ca.gov/regact/conprod/execsum).pdf

Monitoring Results for Elemental Carbon

Elemental carbon is a material found in particutaggter (PMo0). In the past, it
has been used as an indicator of, or surrogateliesel particulate matter

(diesel PM) levels because of the relatively hightent of elemental carbon in
diesel exhaust particulate. Because diesel PMstonis are of major concern in
Fresno, elemental carbon was monitored in thisystlilemental carbon consists
of tiny, black, solid particles of soot, most ofialinare smaller than 2.5 microns.
This small size allows the patrticles to reach daapthe lungs where they may
be deposited and result in adverse health effects.

Recently, however, diesel technologies have imp@red the diesel fleet has
become cleaner. Other combustion processes sutbk@aces, cooking, forest
fires, gasoline engines, agricultural burning, podier plants also emit elemental
carbon. As emissions from the diesel fleet havweadesed, these sources now
account for a larger percentage of total elemeradion in the air. With these
changes, elemental carbon alone is no longer a g@okler for diesel PM.



Elemental carbon is not routinely monitored, areréhare no standards or
thresholds established for which levels of elemerdebon are deemed unsafe.
ARB used the U.S. EPA-approved method to measeraeazital carbon in this
study. However, earlier studies have used difteaealysis methods, so there are
no historical regional or statewide values avaddbl comparison.

Fremont Elementary School had a @g/m® average of all 24-hour daily average
concentrations of elemental carbon (June 2002 -ust@003), with a maximum
value of 3.3ug/m®. In 2000, the statewide daily average concewmatr
elemental carbon was 1@/m°. An hourly concentration of elemental carbon is
measured continuously, from that a 24-hour aveisgbtained for each day, for
which the minimum, maximum and average is obtained.

Conclusions

Fremont Elementary School monitoring site in Fresas chosen to fulfill the
Children’s Environmental Health Protection Act'sjperement to look at the
impact of motor vehicle emissions and industrialrses from transportation-
related emission sources on locations where chiltive, learn, and play. This
site is also part of the Fresno Asthmatic ChildséBhvironment Study (FACES),
an epidemiological study of air pollution on chédrwith asthma. Based on
outdoor air measurements collected at Fresno Eleme8chool along with data
from the long-term monitoring site, Fresno*-Sitreet, ARB staff found the
following patterns in the air quality data.

Fremont Elementary School, like many other areabsarSan Joaquin Valley Air
Basin, exceeds the State standard fogf®Mhe State P standard (5Qg/m?)
was exceeded at both Fremont Elementary Schodhaniresno —*1 Street site.
Fremont Elementary School exceeded the Statg Bieindard on 16 occasions,
while the Fresno —*1Street site was above the standard on 10 occasRivis 5
average values were similar between Fremont Eleangfichool and

Fresno — T Street.

Fremont Elementary School and the Fresnd Stteet site had multiple
exceedances of the State and federal one-hour ctanegards. Fremont
Elementary School exceeded the federal one-houreogtandard on 9 occasions,
while the Fresno —*1Street site exceeded the federal one-hour ozandatd 14
times. Fremont Elementary School exceeded the Ste-hour ozone standard
56 times, and the Fresno 2 $treet site exceeded the State one-hour ozone
standard 71 times. Because pollutants that céwesitmation of ozone are
primarily from motor vehicles, it is reasonableagssume that the frequency of



one-hour ozone standard exceedances at both susmossibly be attributed to
the impacts from motor vehicles. The ARB has idiext the San Joaquin Valley
Air Basin as both a contributor and a receptomofmone transport. The ozone
problem in the San Joaquin Valley ranks among dtlesomost severe in the
State. The ARB anticipates progress toward reduczone through the
continued adoption of aggressive emission contolmotor vehicles and other
sources.

Fremont Elementary School, like many other aredkarSan Joaquin Valley Air
Basin, didn’t exceed the State standards for CO, ¢dncentrations are close to
regional air pollutiorievels and are well below the State’s air qualigndards.

Potential Cancer Risk

The potential cancer risk value at Fremont Elemgr#ahool, based on the main
toxic air pollutants measured, was compared ta#meer risk calculated for the
nearby long-term monitoring site, Fresno®.Street, along with the statewide air
monitoring networks average. Based on the infoionatollected in this study,
the estimated cancer risk associated with the sexaen toxic air pollutants (does
not include diesel particulate) at Fremont Elemgngchool is 156 excess cases
of cancer per million people exposed. In the studycer risk at Fremont
Elementary School was approximately 11% higher tharrisk calculated for the
Fresno — 1 Street site, and about 25% higher than the stdtewiban average.
The estimated potential cancer risk representshihaces in a million of
developing cancer due to breathing toxic air patlits. Currently, there is no
accepted method for measuring diesel particulatése air. As a result,
estimates from this study do not include risk frdiesel particulate.

Benzene and 1,3-butadiene, the main toxic pollatassociated with cancer risk
in these areas, were primarily responsible forcileulated cancer risk at both
sites. The primary difference in calculated camisd between Fremont
Elementary School and the Fresno’-Street site is that benzene and
1,3-butadiene levels were higher at Fremont Eleargr8chool. Taken together
benzene and 1,3 butadiene accounted for 62% abthlecancer health risk at
Fremont Elementary School. In addition, both t@adiutants accounted for 58%
of the total cancer health risk at the Fresnd' Stteet site. Because motor
vehicles are the primary source of both of thespdallutants, traffic near
Fremont Elementary School may account for the dhffees in benzene and
1,3-butadiene levels.



Reducing Air Pollution in Fresno

There are numerous programs that specifically targdile source emissions
such as those found in Fresno. The ARB is resptanfir developing statewide
programs and strategies to reduce the emissiomofgorming pollutants and
toxics by mobile sources. The ARB has programé siscthe Diesel Risk
Reduction Program and the California Motor Vehitegram that help reduce
air pollution from motor vehicles.

The Diesel Risk Reduction Program reduces diesgstoms from both new and
existing diesel engines and vehicles. One of thedtements of the plan is to
retrofit existing diesel engines in California exduce diesel particulate emissions
to near zero, in the shortest time possible. Thgnam focuses on several control
options such as the catalyst-based diesel partéctileers or traps and other
viable alternative technologies and fuels. You fiath more information about

the Diesel Risk Reduction Plan at:
(http://www.arb.ca.gov/diesel/documents/rrpapphtm

The ARB also has a website that lists informatiarath mobile source related
programs. You can find more information about ¢hpiograms at:

(http://lwww.arb.ca.gov/msprog/msproqg.ntm

The ARB will continue to evaluate the health eféeat pollutants in the air while
implementing programs with local authorities thiat at reducing levels of air
pollution in communities such as Fresno.



For more information, contact:

Planning and Technical Support Division
Air Resources Board

P. O. Box 2815

Sacramento, CA 95814

The California Air Resources Board is a part of the California Environmental Protection

Agency.

The Mission of the California Air Resources Board
“To promote and protect public health, welfare, and ecological resources through the
effective and efficient reduction of air pollutants while recognizing and considering the

effects on the economy of the State”.



